SUMMARY The effect of intravenous mannitol infusion and withdrawal of cerebrospinal fluid on the intracranial pressure and clinical state was studied in 26 patients with raised intracranial pressure after direct surgery for ruptured aneurysm. Each method decreased the mean intracranial pressure by about 60% of the pre-treatment level. The maximal decrease following mannitol occurred after 60-90 minutes and generally lasted between three and four hours. The effects of mannitol did not decrease when repeated infusions were necessary. Rebound increases in the intracranial pressure following infusion were not observed. Withdrawal of cerebrospinal fluid lowered the intracranial pressure imniediately and the effect persisted for approximately 60 minutes. This could be repeated as often as necessary and was without systemic disturbance, although a patent intraventricular catheter was necessary. The two methods could be used simultaneously.
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Raised intracranial pressure (ICP) following aneurysm surgery is associated with neurological deterioration and affects the outcome then assessed three months after operation.1 Control of the ICP therefore, is an important part of the postoperative management. We report a study of two methods used to treat 26 patients with raised ICP and neurological deterioration following a direct operation for ruptured intracranial aneurysm. A comparison was made between the effects of mannitol infusion and cerebrospinal fluid (CSF) withdrawal on the ICP. The effects of repeated intfusions df mannitol also were studied.
Patients and methods
The patients underwent craniotomy and clipping of the aneurysm using microneurosurgical techniques and controlled hypotension. They comprised part of a larger, previously reported group' but who required treatment for postoperative raised ICP. The neurological level was assessed using a score scaled from 20 to 0, indicating a progressively deteriorating level of Effect of repeated mannitol infusions Twenty-one infusions were first treatments, 14 were second treatments, 11 were third and 6 were fourth. The effect of repeated infusions on the APmax, the time taken to reach the APmax and the time to reach an MICP of 25 mmHg after the treatment were studied (table 3) . There was no difference between any APmax when compared with the first infusion (first and fourth infusions, t=0.237, DF=25, p-not significant, NS). There was little variation in the time taken to reach the APmax and these differences likewise were insignificant (first and fourth infusions, t=0-960, DF=25, p-NS). Similarly, there was no difference in the length of the effect of mannitol when the infusions were repeated as measured by the time taken for the ICP to reach 25 mmHg after the treatment (first and third infusions, t=1.250, DF=30, p-NS). .imb~.M..im.. drainage as those patients in whom ICP exceeded 25 mmHg. However, a reduction in the ICP should improve cerebral perfusion and there is some evidence that mannitol itself increased the cerebral blood flow. 13 The level at which we commenced treatment was lower than that advocated by Johnston and Jennett'4 in their discussion o;f t'he treatment of diffuse brain lesions which had caused a sustained increase in ICP, but Becker and Vries1" treated the ICP when it exceeded 25 mmHg in their patients with raised ICP due to differing diffuse cerebral disorders. Both mannitol infusion and CSF withdrawal provided an effective method of treating raised ICP, although the time courses differed (fig 3) . The maximum decrease in the ICP was approximately 60% from the pre-treatment level with each method.
Mannitol infusion provided a smooth decrease in the ICP which commenced shortly after the infusion began. The maximum decrease in ICP occurred 60 to 90 minutes later and, while there was a wide variation in the period of control of the ICP, the effect generally lasted for three to four hours. The potential disadvantage of mannitol is that of fluid and electrolyte disturbance but where the number of infusions was limited to three in any 24 hour period, this was not a problem. We found no evidence of a paradoxical rise in the ICP following mannitol infusion which, it had been suggested,"' may be due to a passive increase in cerebral blood volume, although there are theoretical objections to this hypothesis."1
In this study we 
